Summary. Patterns of distribution of organ-specific antigens in the accessory sex glands of the male rat and the urinary excretion of these antigens were investigated by the immunodiffusion and immunofluorescence microscopical techniques. One organ-specific antigen was detected in the bulbo-urethral gland, two antigens were found in the prostatic gland and three common ones in the ampullary gland, seminal vesicle and coagulating gland. The antigens were localized immunohistologically in the epithelial cytoplasm and luminal excretory products of the glands. The antigens of the accessory glands were demonstrated in the urine, the only exception being the antigen of the bulbo-urethral gland. There were irregular variations in the urinary excretion of the antigens of the individual glands. The prostatic constituents were found to be the main contributors of the accessory glands to the urinary protein pool.
INTRODUCTION
The nature of the proteins excreted in the urine of the healthy rat has attracted wide attention (Addis, 1932; Bell, 1933; Sellers, Goodman, Marmorston & Smith, 1950; Sellers, 1956 ). The urinary proteins are partly derived from the blood plasma and partly from other sources. Among the latter, sex-dependent proteins, possibly of renal and/or hepatic origin, have been described (Sellers et al., 1950; Roy & Neuhaus, 1967) . Normal tissue constituents of the accessory sex glands also contribute to the urinary protein pool in the male rat (Perry, 1965 ; Rosenmann, Durst, Dishon, Rosenmann & Boss, 1969) . The appearance of these tissue components in the urine is dependent upon the balance of the sex hormones (Dishon, Rosenmann, Durst & Boss, 1970) .
The present investigation was designed to elucidate the distribution of organspecific antigens within the accessory glands of the male rat as well as the pattern of excretion of these antigens in the urine.
MATERIALS AND METHODS

Animals
Male, white, Hebrew University strain rats, weighing 200 to 400 g, were used as experimental animals. Antisera were raised in randomly bred, local rabbits, weighing 2 to 3 kg.
Antigenic preparations
These were obtained from pooled accessory sex glands and from individual organs.
1. Antigenic fractions of the combined seminal vesicles, ampullary glands, coagulating, prostatic and bulbo-urethral glands (hereafter referred to as accessory sex glands, ASG) were prepared as previously described in detail . Briefly, the glands were homogenized and the product was sonically disintegrated and centrifuged at 2000 rev/min to obtain the ASG-sediment, ASG-lipid and ASG-soluble fractions. The (Dishon et al., 1970) .
Surgical removal of accessory sex glands Laparotomy was performed under ether anaesthesia. In one group of rats, the prostatic lobes were removed and in a second group, the seminal vesicles and coagulating glands were excised. Urine samples were collected from the 5th post-operative day and examined as described above.
RESULTS
Occurrence of ASG-specific antigens in the accessory sex glands
The absorbed antisera against the three ASG fractions and the five individual accessory sex glands did not contain precipitating antibodies reacting with blood or tissue-organ components. The precipitation patterns of the ASG fractions with the respective antisera were previously described .
The anti-ASG-sediment and anti-ASG-soluble fraction sera gave three to four precipitation bands and the anti-ASG-lipid fraction serum gave two when allowed to react with the ASG fractions. The findings indicated contamination of the preparations by fraction-foreign material, as commonly occurs when centrifugation is employed for the preparation of antigenic fractions (Mutolo & D'Amelio, 1962; Boss, 1965) . The results are expressed as the number of precipitation bands developing between the diverse antisera and antigenic preparations. The results are expressed as the number of precipitation bands developing between the anti-ASG fraction sera and the diverse antigenic preparations.
gland serum gave two to three precipitation bands with the coagulating gland, two with the ampullary gland and one with the seminal vesicle (PI. 1, Fig. 1 ). The antiserum against the ampullary gland produced one to two precipitation lines with the ampullary gland, the coagulating gland and the seminal vesicle ; spur formation occurred with the latter (PI. 1, Fig. 2 ). The antiserum to the bulbo-urethral gland gave a single precipitin line with the homologous gland and none with the other four glands (PI. 2, Fig. 4) .
The reactions of the three anti-ASG fraction sera with the antigenic prepara¬ tions of the five accessory sex glands are presented in Table 2 . Antigens of the PLATE 1
Patterns of immunodifTusion tests of anti-coagulating gland serum ( Fig. 1) and antiserum to the ampullary gland ( Fig. 2) with the antigenic preparations of the ampullary gland (a), seminal vesicle (b), coagulating gland (c), bulbo-urethral gland (d) and prostate (e).
Compare the cross-reactions obtained with these two antisera to the organ specificity exhibited by the anti-bulbo-urethral gland serum (Fig. 3) Immunofluorescence microscopical microphotographs of sections of accessory sex glands incubated with their respective rabbit antisera followed by FITC-labelled anti-rabbit y-globulin serum. Note specific fluorescence of the epithelial cytoplasm of the seminal vesicle (Fig. 5) , coagulating gland (Fig. 6) and prostate (Fig. 7) . The specifically fluor¬ escent cytoplasmic pattern of the epithelial cells of the coagulating gland is shown at higher magnification (Fig. 8 ).
prostatic and bulbo-urethral glands reacted only with the anti-ASG-lipid fraction serum, whereas those of the ampullary gland, the seminal vesicle and the coagulating gland reacted with all three anti-ASG-fraction sera.
Localization of ASG-specific antigens by immunofluorescence microscopy Urinary excretion of ASG-specific antigens in the absence of certain accessory glands
The coagulating glands and seminal vesicles of five rats were surgically removed. Twenty urine samples from each animal were examined and found to be negative when allowed to react with anti-coagulating gland and antiseminal vesicle sera. On the other hand, the same specimens reacted positively with anti-prostate serum at a similar incidence to that noted in normal rats. Prostatectomy was performed in fifteen animals and the urine was examined for 1 month. The anti-seminal vesicle serum gave positive reactions in two rats only, while the anti-prostate and anti-coagulating gland sera yielded negative results. Following prostatectomy, the urine was negative with anti-ASG-lipid fraction and anti-ASG-sediment sera, while the urine of animals, the seminal vesicles and coagulating glands of which had been removed, reacted positively with these two antisera.
DISCUSSION
The presence of several organ-specific antigens in the accessory sex glands of the male rat has been demonstrated. The seminal vesicle and coagulating gland contained three ASG-specific common antigens and there was one specific antigenic tissue component in the bulbo-urethral gland while two components were present in the prostate. The cross reaction of the anti-prostate serum with the ampullary gland is explained by the technical difficulties encountered in attempting to isolate the ampullary gland (Dishon et al., 1970) and means that the results obtained with the respective antisera should be evaluated with some reserve. The fact that antibodies reacting with prostatic antigens were not present in the antiserum to the ampullary gland may have been related to the minute amounts of prostatic tissue in the antigenic preparation, which were not enough to elicit a detectable immune response in the rabbit.
The anti-ASG-lipid fraction serum reacted with all five accessory sex glands, whereas the anti-ASG-sediment and anti-ASG-soluble fraction sera failed to produce precipitation with antigens of the prostatic and bulbo-urethral glands. (Mutolo & D'Amelio, 1962; Boss, 1965 (Dishon et al., 1970) .
In the pertinent literature, references are generally made to human and other mammalian antigens of either the prostate, prostatic fluid or seminal plasma (Barnes, Soanes, Mamrod, Gonder & Shulman, 1963; Shulman, Yantorno, Barnes, Gonder, Soanes & Witebsky, 1965; Hekman & Ruemke, 1969; Quinlivan, 1969) . Weil & Rodenburg (1962) . Homologous antiserum produced by multiple freezing in situ of the urogenital tissues in the rabbit can be shown by Coons' technique to localize in the acinar epithelial cells and luminal material of the coagulating gland .
While the antigenic make-up of the accessory sex glands has been extensively investigated, the urinary excretion of ASG tissue components has attracted only cursory attention. Whether or not proteins of the accessory glands contribute to proteinuria in the healthy male animal and man has been discussed ever since the appearance of the original publication by Addis (1932) . Bell (1933) 
